Extraction and determination of glucosinolates from soil.
The use of glucosinolate-containing plants as soil-incorporated biofumigants for pest and disease control has raised questions regarding the fate of glucosinolates in soil; however, no method for routine analysis of glucosinolates in soil has been reported. A simple method to extract glucosinolates from soil with quantification as desulfoglucosinolates by HPLC is presented. The method involves two extractions with 70% methanol at room temperature, centrifugation, and filtration prior to the desulfation step. The desulfoglucosinolates are then quantified by HPLC using established protocols for plant tissue analysis. There were no significant interfering peaks from the soil extracts, and the method provided high extraction efficiencies (around 100%) for both aromatic (benzyl) and aliphatic (2-propenyl) glucosinolates when amended at a wide range of realistic field soil concentrations (1.6-120 nmol/g of soil). The method was equally effective in three diverse Australian soils that varied in organic matter, clay content, and pH. The method was effective in air-dried or field-moist soil, although evidence for rapid glucosinolate degradation in field-moist soil indicates that extraction of moist soils should be performed as soon as possible after sampling. The method is compatible with field soil sampling at remote sites and utilizes the same equipment and protocols already established for plant tissue analysis. Extraction of glucosinolates in the field following incorporation of Indian mustard (Brassica juncea) and rape (Brassica napus) green manure crops was also tested. Eight different glucosinolates contained in the plant tissues were identified and quantified in soil extracts at concentrations ranging from 0.11 to 21.7 nmol/g of soil.